Abstract. The objective of this work was to evaluate five varieties of white grapes destined to winemaking, grafted on the two main rootstocks used in viticulture in São Paulo, Brazil, 'IAC 766 Campinas' and 'IAC 572 Jales'. The experiment was performed on the experimental area of Centro APTA de Frutas in the Jundiaí city, São Paulo state, Brazil. The experimental design was a randomized block with split plot with five replications, the plots represented by varieties and subplots by rootstocks. We evaluated the number of days to budding (NDB), number of days to flowering (NDF) and number of days to maturation (NDM), productivity (Prod) (ton.ha −1 ), content of soluble solids (SS), titratable acidity (TA) and maturation index (MI). There was no difference between rootstocks, and there was interaction among rootstocks and varieties for SS and TA. The varieties did not show significant differences for yield, but there was a significant difference for the other variables. We can concluded that among the assessed varieties on both rootstocks, in Jundiaí / SP, the variety SR 501-17 distinguished itself due to its precocity, productivity and chemical quality of the must.
Introduction
Brazilian viticulture is in increasingly expanding, always willing to change in order to improve the vineyards, and consequently, obtaining grapes and wines of a higher quality [1] [2] [3] .
Brazil presents countless difficulties in producing quality wines, especially those related to environmental factors, such as soil and climate [4] . In addition to it, the production of quality grapes proper for wine production is closely related to the choice of canopies and rootstocks. The interaction of all of these factors, besides directly affecting productivity and some chemical characteristics of the berry, such as pH, soluble solids and titratable acidity, can also affect other important quality parameters such as nutrient absorption, accumulation of phenolic compounds and anthocyanin content [5] .
Cultivation of grapes destined to the production of wines and its derivatives comprises around 1,536,100 grapevines and is mainly concentrated in the regions surrounding Sorocaba, which includes the towns of São Roque, Capão Bonito and São Miguel Arcanjo; Campinas, comprising the towns of Serra Negra, Vinhedo, Jundiaí, Itupeva, Itatiba, Jarinu, Jaguariúna and Santo Antônio do Jardim; and Araçatuba, and the towns of Florida Paulista and Lucélia [6] . a e-mail: mouram@iac.sp.gov.br;jlhernandes@iac.sp. gov.br b e-mail: julianarocha agrofer@hotmail.com;lenon modesto@hotmail.com; ss.taiane@gmail.com
In the state of São Paulo, the main grapes cultivars proper for wine production are: Seibel-2, Isabel, Bordô, Niagara Branca, Niagara Rosada, IAC 138-22 'Máximo' and Moscatel. We can notice that there has been a slight increase in the farming of grapes, such as Cabernet Sauvignon, Merlot and Syrah, and the highest growth of hybrid cultivars Máximo and Moscatel. However, a good alternative to wine producers is the white grapes cultivars, because the quality of their wines, in addition to not depending on phenolic maturation, accepts higher levels of total acidity. Little to no information is available in literature regarding the behavior of new white grape varieties in different Brazilian regions [7] .
During the last years, we verified through grape producers along the region of Jundiaí-SP, that there is a demand for studies regarding cultivars of grapes proper for wine production, since this is an alternative for the verticalization of grape production, allowing the their processing and the elaboration of beverages, thus increasing the production value [8] .
With the phenological study of grapevines we aim to describe and correlate the course of events and their variability with climate and other phenotype events for each and every kind, in order to determine the acclimation of the grapevines to the farming region.
The main phenological stages of a grapevine's vegetative and reproductive cycle are budding, flowering, early maturation and complete maturation (harvest), visually identified when 50% of the buds, flowers and berries reach each event [10] . th 
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Determining the physico-chemical properties of wines makes it possible to rate their quality [11] . The berries' composition at the time of harvest, such as the sugars, acids, tannins, non-oxidizable polyphenols content, their antioxidant capacity, scent, oxidoreductive enzymes and microelements are essential for wine quality. All of these composition factors guarantee the distinctive character, quality and is directly related to the cultivar's genetic material, cultural techniques adopted in the vineyard and with the viticulture ecosystem itself. Important elements that compose the grape are absorbed by the root system, for that reason, besides cultivar, climate and soil; the rootstock can play an important role in the grape's composition, determining its quality, as well as the wine's final quality [5, 12] .
Based on what we presented, the objective of this study was to evaluate the phenological behavior, productivity and quality of must of five grape varieties for white wine in the eastern region of the São Paulo state.
Material e methods
We carried out the experiment in the experimental area of Centro APTA de Frutas located in the city of Jundiaí-SP. Which is found at 23
• 17 S and 46
• 9 O, with an altitude of 700 to 900 m, with annual rainfall averages of 1,400 mm, an average temperature of 19.5
• C and a relative humidity of 70.6%. The experimental area's soil type is the Red Cambrian Distrophic [13] . Regarding the number of cold hours, the altitude compensates for the latitude along these regions, thus allowing the farming of temperate climate viticulture. Winter is mild, but subject to rimes, and with low rainfall rates; summer is hot and dry, making fungal diseases, such as anthracnose, mildew, leaf spot, rust, powdery mildew and clump rot, possible threats.
The support system we used was the espalier one, in spaces of 2.0 × 1.1 m. These two rootstock varieties seeding was carried out on September 2013 and the canopy varieties grafting was done on July 2014. The experimental design was a randomized block design with five replications.
The treatments consisted of combinations from hybrid varieties such as SR 0.501-17, Moscato Embrapa, Moscatel de Jundiaí, BRS Lorena and IAC Madalena, grafted onto the rootstocks IAC 572 'Jales' e IAC 766' Campinas'.
The SR 0.501-17 variety, is a hybrid cultivar, that presents a medium maturity cycle, scent and flavor noticeably Moscatel, a good productivity and tolerance to major fungal diseases [14] .
The Moscato Embrapa variety originates wines with a muscatel flavor, typically aromatic. It is resistant to bunch rot, presents a moderate acidity, and it's very well accepted among Brazilian consumers [15] .
The Moscatel of Jundiaí variety has vigorous, productive plants, but it's vulnerable to mildew, and presents large, long, winged clusters [14] .
The BRS Lorena variety presents a must rich in sugar (soluble solids content around 20 to 22
• Brix) and its acidity is relatively high [16] .
The IAC Madalena variety presents medium / late cycles, from its grapes we obtain white, aromatic muscat wines with good acidity, and also, being fit for the production of sparkling wines, both alone and in parts with neutral white ones [14] .
The rootstock IAC 572 'Jales' is vigorous, with leaves resistant to major diseases, branches that lignify later and hardly ever has its leaves falling, presenting great rooting and attachment properties [17] .
The rootstock IAC 766 'Campinas' is vigorous, perfectly adaptable to the São Paulo's environmental conditions, its leaves are very resistant to diseases [17] .
We used an experimental plot composed by five plants. Pruning was performed on August 1st, 2016, when we left two gems per branch.
During the experiment's maintenance, we adopted every cultivation technique practiced by wine producers of the region. With the start of budding, we carried out shoots topping, we then tied them to wires, and lastly, the innotation was performed.
We determined the plant's phenology through weekly visual observations performed after pruning using Eichor Lorentz's methodology [18] . Afterwards we determined the number of days for budding (NDB), the number of days for flowering (NDF), and the number of days for maturity (NDM) in according to the classification proposed by Baillod & Baggiolini [19] .
Harvests were then carried out from December 28 th , 2016 to January 23 rd , 2017. We identified the grapes harvesting point from monitoring the maturation curve, taking into account a maximum pH of 3.5.
We carried out weekly analyzes at the Centro APTA de Frutas Laboratory, using a sample of 30 random berries per treatment.
At the time of harvesting, all of the clusters from each and every plot were weighed and the value obtained, we divided by the number of plants, thus determining the average production rate per plant, expressed in kg.planta −1 . In order to estimate the average productivity per hectare, we multiplied the average production per plant from each plot by the number of plants per hectare; the result has been expressed in t ha −1 . We determined the must's chemical composition within a sample composed of 100 berries per experimental plot. The must was obtained through the berries manual maceration and then it was homogenized. We used an Atago R digital refractometer to perform a direct refractometry in order to determine the soluble solids (SS) contents, which, in turn, was expressed in
• Brix; the titratable acidity (AT), expressed as g of tartaric acid 100 g-1 of pulp; And pH, was found using Digimed R DM-22 pH measurer. We obtained the maturation index from the relationship between the soluble solids content and the titratable acidity, according to the method described by the Institute of Food Technology [20] .
At last, we submitted the obtained results to a variance analysis (test F) whilst the average values, we compared them through the Tukey test, at a 5% probability.
Results and discussion
There was no significant difference among the rootstocks, and they did not present any interaction with the different varieties, except regarding the soluble solids content and index maturation variables. In addition to the rootstock influence, along the same region, other variables may th World Congress of Vine and Wine Means followed by the same lowercase letter in the column, do not present significant difference between them (Tukey ≤ 0,05). Means followed by the same letters in the column and in the line, do not present significant difference between them (Tukey ≤ 0,05).
interfere in the productive behavior of the cultivars, such as the climate conditions in the farming year, pests and/or diseases incidence on the clusters, directly affecting the production, or on the leaves, interfering with the photosynthetic rate. Grape varieties are characterized by their high sensitivity to biological adversities [21] and the great influence from environmental conditions on physiology and productive behavior [22] . Several factors that affect its phenology ought to be identified in each and every producing region [23] .
Although there was no significant difference among them for productivity, the Moscatel de Jundiaí cultivars presented the highest productivity average (17.1 ton.ha −1 ), directly followed by the SR 501-17 (16.1 ton.ha The classification based on the budding season is of extreme value to the grape producers, once it allows the use of early budding varieties in regions with low risks of late rimes and late budding varieties in regions prone to this phenomenon [24] .
Another important factor is to know the grapevine maturation potential in a certain region, its accumulation of sugars and acidity. Colder regions can prolong this period, also adding more polyphenols, which, in turn, allows the elaboration of high quality fine wines [25] [26] [27] .
Grape maturation started occurring in between 150 and 176 days, with an earlier ripening observed on the SR-501 variety (150 days) and a later one on the BRS Lorena variety (176 days). In São Paulo, earlier ripening varieties are required, once there is a possibility of two cycles a year when using early maturation varieties.
For the quality of the must, there were interactions between the varieties and the rootstock regarding the soluble solids contents variable (SS) and maturation index (MI) ( The appropriate level of SST for quality winemaking should be between 18 and 22
• Brix for white grapes and above 21
• Brix for red ones [28] . In general, the SS levels we obtained from wine intended grape cultivars in the region of Jundiaí are low. Studies • Brix, respectively [29] . According to the authors, these low SS levels were found due to the fact that the maturation period of the grapes occurred under conditions of too much water and high day and night temperatures.
Regarding the titratable acidity, the lowest average value we obtained was from the Moscato Embrapa variety (0.58% tartaric acid), directly influencing its maturation index (28.95), but this variety did not present differences from the maturation index of SR 501 −17 (26.38) and BRS Lorena varieties (26.53) . These values were found due to their own high soluble solids content, whilst a high maturation index depending on soluble solids content is expected. The recommended must's titratable acidity contents are somewhere in between 0.4 and 0.6% for the production of a quality wine [5] . However, these values should not be considered high because during the winemaking process there is a considerable reduction on the titratable acidity, mainly due to salitification, of tartaric acid precipitation and malolactic fermentation [30] . In addition to it, there are several potential wine styles, for which there will be different levels for optimum acidity, keeping in mind the technical limits already established by oenological experience.
In relation to MI, higher mean values were found in the Moscato Embrapa variety (Table 2) . However, this variety when grafted on the rootstock IAC 572, did not present significant difference from the varied SR 501-17 and BRS Lorena, being due the high soluble solids content of the varieties SR 501-17 and BRS Lorena, being more desirable while low acidity is not recommended to elaboration of a quality white wine [5] .
Conclusion
We can concluded that among the assessed varieties on both rootstocks, in Jundiaí / SP, the variety SR 501-17 distinguished itself due to its precocity, productivity and chemical quality of the must. 
